INTRODUCTION
Studies on thermoelectric properties and thermoelectric energy conversion technology are being made very actively by many researchers for chalcogenides, silicate, borate, rare earth compounds and some oxides of In,O, and SnO,. Only a few reports on ferrites, however, have been published to date and research data on the thermal properties of ferrites are there still remains a number of unclarified point. Ravinder et al. [I] have reported that Seebeck coefficients of the mixed Mn-Zn ferrites are negative and the values decrease with the increase of zinc concentration. Ratil et a1.[2] measured the variation of Seebeck coefficient with temperature for Cdo,NiOo,.,Mn,Fe,,,O, system and found that the coefficient changes from negative to positive depending on the n-or p-type ferrite which is related to the Mn-values. Through the examination of the above-mentioned investigations, we had a great interest in the Seebeck coefficients of ferrites which are much larger than that of metal or alloy and we have tried to apply the large value, which is characteristic of ferrites, to a practical use. In the present paper we report the measurement of thermo-e.m.f. of thermoelectric junctions formed from polycrystalline ferrites or multilayered ferrite films and then discuss the observed results.
EXPERIMENTAL
Polycrystalline samples of spinel ferrite; such as Li, Cu, Mn, Ni, Cu-Zn, Mn-Zn and Ni-Zn ferrite, with dimensions of about 5 X 5 x 20mm were prepared by the conventional sintering method. An end of a couple of ferrite bars was mechanically contacted with each other and placed into a small electric furnace. The other detached two ends of ferrite bars were closely connected to Pt wires respectively by use of a conductive paste and then jointed them to an electric circuit where the thermal-e.m.f. is to be measured. Ferrite films were prepared on a quartz glass plate by the sputtering method. Two layers of ferrite film are placed one on top of each other as shown in Fig.1 . The film thickness was in the range from 5000 to 10000 A. The measuring method was the same as that of the polycrystalline specimen. 
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observed that the thermo-e.m.f. has positive or negative values depending on the difference in the constituent ferrites. For the combination of Mn and Ni ferrite, the thermoelectric powers are positive throughout the measured temperature range. A negative thermoelectric power is observed for the thermoelectric junctions made from the combination of Mn and Mn-Zn as well as Cu and Cu-Zn ferrite. The sign of thermal-e.m.f. may be due to a hopping process between Mn ions or Cu ions in the two constituent ferrites. Fig.3 shows the variation of thermal-e.m.f. of a thermal electric junction consisting of multilayered films of Ni and Co ferrite as a function of the temperature. A negative thermo-e.m.f. is found to decrease with temperature up to about 500°C and above which it shows a tendency to saturate. This may perhaps be due to the structual peculiarities of the ferrites.
CONCLUSION
The following conclusions can be drown: 1. The Thermo-e.m.f. of a thermoelectric junction formed from polycrystalline ferrites or multilayered ferrite films is much larger than that of metals or alloys. 2. The sign of positive or negative in thermo-e.m.f. is dependent on the difference in the combination of a couple of femtes. 3. The thermo-e.m.f. of thermoelectric ferrite junction has a tendency to saturate at temperatures beyond 500°C. from multilayered ferrites.
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